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b = 7.7245 (1) A 
c = 26.9686 (3) A 
P = 92.596 (1)° 
V = 2927.60 (7) A 3 
Z = 4 

Data collection 

Bruker Kappa APEXII 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
7mi„ = 0.973, r maI = 0.978 

Refinement 

R[F 2 > 2a(F 2 )] = 0.054 

wR(F 2 ) = 0.137 

S = 1.02 

8777 reflections 

404 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
li = 0.08 mm -1 
T = 293 K 

0.21 x 0.15 x 0.13 mm 



33520 measured reflections 
8777 independent reflections 
6575 reflections with / > 2cr(/) 
Ri„, = 0.047 



H atoms treated by a mixture ol 
independent and constrained 
refinement 

A./£W = 0.48 e A~ 3 

AAmn = -0-27 e A -3 



D-H-A 


D-H 


H- ■ A 


D- A 


D-H-A 


02-H2-01' 


0.82 


2.02 


2.7828 (15) 


155 


C1-HL4-02" 


0.97 


2.46 


3.3040 (16) 


145 


C57-H57B- ■ Ol 


0.96 


2.59 


3.3859 (18) 


141 


N2-H2A- ■ 02 


0.92 (2) 


2.27 (2) 


2.8016 (18) 


117 (2) 



Symmetry codes: (i) x, y — 1, z; (ii) — x, y + k —z + k 



In the title compound, C40H34N2O2, the central piperidine ring 
adopts a half-chair conformation and the fused pyrrolidine 
rings adopt twisted envelope (with the C atom bearing the 
methylphenyl ring as the flap atom) and envelope (with the C 
atom bound to the N atom, common to the pyridinone and 
pyrrolidine rings being the flap atom) conformations. The 
molecular structure features weak intramolecular N— H- ■ O 
and C— H- ■ O interactions. In the crystal, O— H- ■ O 
hydrogen bonds generate a C(7) chain along the Z>-axis 
direction. C— H- ■ -O interactions also occur. 

Related literature 

For hydrogen-bond motifs, see: Bernstein et al. (1995). For 
similar structures, see: Kumar et al. (2010, 2011, 2012). For the 
importance of pyrrolidine, see: Asano et al (2000); Shorvon 
(2001); Watson et al (2001); Winchester & Fleet (1992). For 
puckering parameters, see: Cremer & Pople (1975). 



Experimental 

Crystal data 

C4oH 34 N 2 0 2 
M, = 574.69 




Monoclinic, Pl x jc 
a = 14.0679 (2) A 



Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT 
(Bruker, 2004); data reduction: SAINT, program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
PLATON (Spek, 2009); software used to prepare material for 
publication: SHELXL97. 

This project was supported by the Research Center, College 
of Science, King Saud University. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: PK2453). 
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2-Hydroxy-5-[(f)-2-methylbenzylidene]-8-(2-methylphenyl)-9-phenyl-3 r 10-di- 
azahexacyclo[1 0.7.1 .1 3 ' 7 .0 2 ' 11 .0 7 ' 11 .0 16 ' 20 ]henicosa-1 (20),1 2,1 4,1 6,1 8-pentaen-6- 
one 

Abdulrahman I. Almansour, Raju Suresh Kumar, Natarajan Arumugam, Hasnah Osman and J. 
Suresh 

Comment 

The pyrrolidine ring system has been the subject of research for more than three decades. Many natural and synthetic 
compounds with pyrrolidine moieties have received much attention because of their remarkable biological properties 
(Shorvon, 2001; Watson et al, 2001; Asano et al, 2000; Winchester et al, 1992). Recognizing the importance of such 
compounds in drug discovery and as a part of our ongoing research in the construction of novel heterocycles, has 
prompted us to investigate the 1,3 -dipolar cycloaddition of bisarylmethylidene pyridinones with azomethine ylide 
generated in situ from acenaphthenequinone and proline, we and report the crystal structure of the resulting pyrrolidine 
cyclo-adduct in this paper. 

In the title compound, C 4 oH 34 N2 0 2 , the piperidine ring (Nl/Cl — C4/C9) adopts a half-chair conformation [Q = 0.6188 
(2) A, 9= 142.52 (2)°, <p = 123.6 (2)°; Cremer & Pople, 1975] which is in close agreement with those of the other related 
structures (Kumar et al. 2010; Kumar et a/.2011; Kumar et al. 2012). The two fused pyrrolidine rings with atom 
sequences (N1/C4/C7 — C9) and (N2/C4 — CI), adopt a twisted envelope conformation (C9 atom as the flap) and an 
envelope conformation (C5 atom as the flap) respectively. The puckering parameters are Q = 0.4648 (15) A, cp =325.20 
(19)° for the N1/C4/C7— C9) pyrrolidine ring and Q = 0.3918 (16) k,<p = 77.9 (2)° for the (N2/C4— C7) pyrrolidine ring. 
In the structure, the aryl ring C22 — C27 is not coplanar with the mean plane of the piperidone ring [torsion angle CI — C2 
— C21 — C22 is 5.77 (3)] °, which is due to non-bonded interactions between one of the ortho H atoms in the aryl ring 
and the equatorial H atom at the 2-position of the piperidone ring (H12A/H1A or H1B). 

The molecular structure features weak intra-molecular N — H---0 and C — H-0 interactions. Intermolecular 02 — 
H2--01 bonds form an infinite one-dimensional chain parallel to the b axis, in a Ci'(7) motif (Bernstein et al, 1995). 

Experimental 

A mixture of 3,5-bis[(ii)-(2-methylphenyl)methylidene]tetrahydro-4(l//)-pyridinone (1 mmol), acenaphthenequinone (1 
mmol), and phenylglycine (1 mmol) were dissolved in methanol (5 ml) and refluxed in a water bath for 1 h. After 
completion of the reaction as evident from TLC, the mixture was poured into water (50 ml). The precipitated solid was 
filtered and washed with water to obtain the product which was further purified by recrystallization from ethyl acetate. 
Yield 89%, melting point 2 12-2 13 °C 
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Refinement 

H atoms were placed at calculated positions and allowed to ride on their carrier atoms with C — H — 0.93-0.97 A and O- 
H = 0.82 A. C/uo = 1.2£/ eq (C) for CH CH 2 groups and U k0 = 1.5J7 eq (C) for OH and CH 3 groups. 

Computing details 

Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT (Bruk er, 2004); data reduction: SAINT (Bruker, 2004); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); software used to prepare material for publication: 
SHELXL97 (Sheldrick, 2008). 



C54 



C25 




C64 



C17 



Figure 1 

The molecular structure of (I), showing 50% probability displacement ellipsoids and the atom-numbering scheme. 
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b — o 

Figure 2 

A packing diagram viewed roughly down the a-axis, showing the H-bond motif Cr'(7). 



2-Hydroxy-5-[(f)-2-methylbenzylidene]-8-(2-methylphenyl)-9-phenyl- 3,10- 
diazahexacyclo[1 0.7.1 .1 3 ' 7 .0 2 ' ,1 .0 7,, .0 16 ' 20 ]henicosa- 1 (20),1 2,1 4,1 6,1 8-pentaen-6-one 



Crystal data 

C40H34N2O2 
M r = 574.69 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 14.0679 (2) A 
i = 7.7245 (1)A 
c = 26.9686 (3) A 
P= 92.596 (1)° 
V= 2927.60 (7) A 3 
Z=4 

Data collection 

Bruker Kappa APEXII 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
Detector resolution: 0.2 pixels mm" 1 
co and <p scans 



F(000)= 1216 

D x = 1.304 Mgnr 3 

Mo ATa radiation, 1 = 0.71073 A 

Cell parameters from 2000 reflections 

(9 = 2-31° 

fi = 0.08 mnr 1 

7/= 293 K 

Block, colourless 

0.21 x 0.15 x 0.13 mm 



Absorption correction: multi-scan 

(SADABS; Sheldrick, 1996) 
T mm = 0.973, r raax = 0.978 
33520 measured reflections 
8777 independent reflections 
6575 reflections with/> 2a(I) 
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^, = 0.047 

= 30.4°,# min = 1.5° 
h = -20— >19 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > 2^)] = 0.054 

wR(F 2 ) = 0.137 

S = 1.02 

8777 reflections 

404 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



& = -10->10 
/= -38^38 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = U[o\F 2 ) + (0.06057 3 ) 2 + 1.2845P] 

where P = {F 2 + 2F 2 )/3 
(A/ t j) max < 0.001 
Ap max = 0.48eA- 3 
Apmm = "0.27 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional 7?-factors R are based on F, with F set to zero for negative F 2 , The threshold expression ofF 2 > a{F 1 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


U- *IU 

^iso ' ^eq 


H2A 


0.1618(13) 


-0.048 (3) 


0.1407 (7) 


0.021 (5)* 


CI 


-0.08779 (9) 


0.3112(2) 


0.19923 (5) 


0.0140 (3) 


H1A 


-0.0948 


0.3696 


0.2307 


0.017* 


H1B 


-0.1485 


0.2587 


0.1897 


0.017* 


C2 


-0.06395 (9) 


0.4456 (2) 


0.16030 (5) 


0.0138 (3) 


C3 


0.03856 (9) 


0.4691 (2) 


0.14943 (4) 


0.0130(3) 


C4 


0.10336(9) 


0.31845 (19) 


0.16240 (5) 


0.0120 (3) 


C5 


0.20821 (9) 


0.34675 (19) 


0.15125 (5) 


0.0123 (3) 


H5 


0.2092 


0.3925 


0.1174 


0.015* 


C6 


0.24693 (9) 


0.1597 (2) 


0.14945 (5) 


0.0136(3) 


H6 


0.2609 


0.1174 


0.1833 


0.016* 


C7 


0.07621 (9) 


0.15392 (19) 


0.13098 (5) 


0.0116(3) 


C8 


-0.00249 (9) 


0.06007 (19) 


0.16306 (5) 


0.0124 (3) 


C9 


0.07764 (9) 


0.2551 (2) 


0.21505 (5) 


0.0139(3) 


H9A 


0.1241 


0.1725 


0.2282 


0.017* 


H9B 


0.0740 


0.3515 


0.2379 


0.017* 


C10 


-0.08848 (9) 


0.0412 (2) 


0.12769 (5) 


0.0135 (3) 


Cll 


-0.06725 (9) 


0.1136(2) 


0.08159 (5) 


0.0133 (3) 


C12 


0.02524 (9) 


0.18289 (19) 


0.08079 (5) 


0.0127 (3) 


C13 


0.05395 (10) 


0.2586 (2) 


0.03803 (5) 


0.0167 (3) 


H13 


0.1141 


0.3078 


0.0367 


0.020* 


C14 


-0.01019(11) 


0.2604 (2) 


-0.00437 (5) 


0.0202 (3) 



Acta Cryst. (2012). E68, o3375 



sup-4 



supplementary materials 



TT1 A 

H14 


0.0096 


A 1 A AO 

0.3098 


A AT 1 £L 

—0.0336 


A A1 A A 

0.024* 


pi f 


A 1 AA 1 A / 1 A\ 

-0.10010 (10) 


A 1 A 1 O /1\ 

0.1918 (2) 


A AATzTI /C\ 

-0.00362 (5) 


A A 1 A /_ 

0.0196 


TT1 f 

H15 


A 1 ") A "7 

-0.1397 


A 1 AT O 

0.1938 


a ni 11 

-0.0322 


A A1 A sk 

0.024* 


C16 


a nioi / 1 a\ 

—0.13281 (10) 


A 1 1 OA /1\ 

0.1180 (2) 


A A/1 AC7 /f \ 

0.04057 (5) 


A A 1 *^"> 

0.0163 


C17 


—0.22466 (10) 


A A A A'? /1\ 

0.0493 (2) 


A A^OTO { Z\ 

0.04838 (5) 


A A1 A 1 

0.0201 


TT1 T 

H17 


a n 1 1 

—0.2712 


A AC 1 C 

0.0515 


A AH o 

0.0228 


A A1 A A 

0.024* 


C18 


A 1/lcn / 1 A\ 

-0.245 17 (10) 


A A1AO /1\ 

-0.0208 (2) 


A A A ") *7 //'\ 

0.09376 (6) 


A A1A/" 

0.0206 


T T 1 O 

H18 


A "> AC O 

-0.3058 


A A /_ A Z 

-0.0645 


A AAO 1 

0.0981 


A A1 C * 

0.025* 


/"MA. 

Civ 


—0.1 /o92 (1U) 


a moo 
—0.0282 (2) 


A 1 11 A"5 /C\ 

0.13393 (5) 


A A 1 7A 
0.01 /O 


TT1 A 

H19 


-0.1917 


A A"7 A A 

-0.0790 


0.1639 


A A1 A sk 

0.020* 


C21 


A 1 T T1 A /A\ 

-0.12729 (9) 


A Of) /0\ 

0.5353 (2) 


ft 111 /-~y /r\ 

0.13163 (5) 


a a 1 n 

0.0152 


H21 


-0.1016 


0.6046 


0.1074 


A AI OA 

0.018* 


C22 


A T*} 1 7/1 /n\ 

—0.231 /U (9) 


A C 1 O jC /T\ 

0.5386 (2) 


a 1 'yyi c /c\ 
U.133JO (5) 


A A 1 C A 

U.U159 


C23 


A 1*7 /"1A / 1 A\ 

-0.27629 (10) 


0.5428 (2) 


A 1 707A /f \ 

0.17870 (5) 


0.0184 


T 11 "i 

H23 


An AA 

-0.2399 


0.5296 


0.2081 


A A1 1 sk 

0.022* 


C24 


A TT/I 1 /I /I A \ 

-0.37414 (10) 


0.5663 (2) 


0.18048 (6) 


A All 1 

0.0233 


H24 


A /I AO £ 

-U.4Uzo 


A C71 A 

0.5 /30 


A T 1 AA 

0.21U9 


A AIO* 

0.028* 


C25 


A ^100£ / 1 A\ 

-0.42886 (10) 


A C "7 A "7 /1\ 

0.5797 (2) 


0.13671 (6) 


A AI ZH 

0.0257 


H25 


A AC\ A A 

-0.4944 


0.5943 


0.1376 


A A") 1 sk 

0.03 1* 


C26 


-0.38589 (10) 


A n 1 a /i\ 

0.5714 (2) 


A AA 1/11 /£\ 

0.09141 (6) 


A An c 

0.0235 


T TT 

H26 


0.423 5 


A CIO 1 

0.5781 


A (\£11 

0.0622 


A AT O * 

0.028* 


/^tt 

C27 


0.28759 (10) 


A CCT) /T\ 

0.5533 (2) 


A AO OT^ /C\ 

0.08876 (5) 


A A 1 O 1 

0.0181 


C28 


A 1 /I O A*7 /1 1\ 

-0.24307 (11) 


A C C A O /I \ 

0.5548 (3) 


A A1AAH /C\ 

0.03907 (5) 


A AI /I A 

0.0240 


T O A 

H28A 


A 1 A 1 *7 

-0.2917 


(\ Z A AO 

0.5402 


A A 1 1 1 

0.0133 


A AT /^sk 

0.036* 


t i"i on 


A 1 ATA 
— U.19/9 


A /I £T A 

U.4o2U 


A A*5 "7£ 

U.U3 lb 


U.U36* 


H28C 


—0.2112 


0.6633 


0.0346 


A A") /" sk 

0.036* 


C51 


A 1/"1A1 /A\ 

0.26791 (9) 


A A f O 1 /I \ 

0.4681 (2) 


A 1 OTAO /C\ 

0.18393 (5) 


0.0144 


L52 


A / 1 A\ 

0.28521 (10) 


0.4299 (2) 


A 1 ") A 1*7 /f \ 

0.23427 (5) 


A A 1 AC 

0.0195 


TJf O 

H52 


A T CTT 

(J. 25 /2 




A T /I T£ 

0.24/6 


a mi * 
0.U23* 


C53 


A I ,1 1 H /l l\ 

0.34327 (11) 


A CI A 1 /I \ 

0.5341 (3) 


0.26488 (6) 


0.0245 


T TCI 

H53 


A 1 Z A O 

0.3548 


A C AC A 

0.5050 


A 1 AO 1 

0.2981 


A ATAsk 

0.029* 


C54 


0.38370 (11) 


0.6815 (2) 


A 1 yl C jCI 

0.24562 (6) 


A AT A T 

0.0242 


TTf A 

H54 


A A T 1 £. 

0.4216 


0.7533 


A 1£ Cfl 

0.2659 


A AT Ask 
0.029* 


C55 


A t/'TI /" /I A\ 

0.36716 (10) 


0.7212 (2) 


A 1 AC"70 

0.19578 (6) 


0.0215 


H55 


0.3942 


0.8206 


0.1830 


A AI /" sk 

0.026* 


L56 


A T 1 AO *7 / A\ 

0.31087 (9) 


0.6156 (2) 


A 1 1 A /C\ 

0.16419 (5) 


A A 1 ^T 

0.0162 


L57 


0.30179 (10) 


A /:CA1 /1\ 

0.6591 (2) 


A 1 AACA /C\ 

0.10950 (5) 


A AI 1 /I 

0.0214 


H57A 


A 1 1 1 1 

0.3332 


0.7671 


0.1037 


A AH sk 

0.032* 


H57B 


A T? CI 

0.2357 


0.6686 


A AAA1 

0.0993 


A ATI sk 

0.032* 


T TC7/" 1 

H57C 


A 11 AT 

0.3307 


0.5692 


A A A A O 

0.0908 


A AI T sk 

0.032* 


Col 


A ^^£if\C /A\ 

0.33606 (9) 


A 1 CAT /1\ 

0.1507 (2) 


All AA 1 { Z\ 

0.11991 (5) 


A A 1 A A 

0.0140 


C62 


A /(If /"A /1 A\ 

0.42569 (10) 


0.1631 (2) 


A 1 /1")AO /r\ 

0.14398 (5) 


0.0176 


T Tz^T 

H62 


A A T AT 

0.4307 


a 1 

0.1691 


a nod 

0.1784 


A AT 1 * 
0.021* 


C63 


0.50781 (10) 


0.1664 (2) 


0.11694 (6) 


0.0216 


H63 


0.5672 


0.1750 


0.1334 


0.026* 


C64 


0.50103 (10) 


0.1570 (2) 


0.06563 (6) 


0.0222 


H64 


0.5558 


0.1591 


0.0475 


0.027* 


C65 


0.41180(10) 


0.1444 (2) 


0.04118(5) 


0.0211 


H65 


0.4069 


0.1382 


0.0067 


0.025* 
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Coo 


U.jjUU/ (1U) 


A 1 A AA 

o.i4oy (z) 


U.UosJz (d) 


U.U1 /o (3) 


H66 


0.2708 


0.1319 


0.0518 


0.021* 


Nl 


-0.01604 (8) 


0.17311 (17) 


0.20624 (4) 


0.0136 (2) 


N2 


0.16681 (8) 


0.06105 (18) 


0.12630 (4) 


0.0148 (2) 


01 


0.06835 (7) 


0.60208 (15) 


0.13039 (4) 


0.0166 (2) 


02 


0.03037 (7) 


-0.09871 (14) 


0.18344 (3) 


0.0162 (2) 


H2 


0.0298 


-0.1727 


0.1616 


0.024* 



Atomic displacement parameters (A 2 ) 





T T\ 1 

U" 


T 79? 

U 22 




U 33 


IP 2 


U 13 


U 


CI 


0.0134(5) 


0.0153 


(7) 


0.0134 (6) 


0.0008 (5) 


0.0025 (4) 


-0.0012 (5) 


C2 


0.0136(5) 


0.0135 


(7) 


0.0143 (6) 


-0.0004 (5) 


0.0016 (4) 


-0.0029 (5) 


C3 


0.0138(5) 


0.0159 


(7) 


0.0092 (5) 


-0.0001 (5) 


0.0002 (4) 


-0.0025 (5) 


C4 


0.0118(5) 


0.0132 


(7) 


0.0108 (5) 


0.0000 (5) 


0.0002 (4) 


-0.0006 (5) 


C5 


0.0117(5) 


0.0135 


(7) 


0.0119(5) 


0.0002 (5) 


0.0002 (4) 


-0.0007 (5) 


C6 


0.0121 (5) 


0.0158 


(7) 


0.0127 (5) 


0.0008 (5) 


-0.0003 (4) 


0.0000 (5) 


C7 


0.0116(5) 


0.0122 


(7) 


0.0109 (5) 


0.0004 (5) 


0.0007 (4) 


-0.0009 (5) 


C8 


0.0134 (5) 


0.0130 


(7) 


0.0109 (5) 


-0.0002 (5) 


0.0014 (4) 


0.0005 (5) 


C9 


0.0143 (5) 


0.0166 


(7) 


0.0109 (5) 


-0.0003 (5) 


0.0005 (4) 


-0.0016 (5) 


CIO 


0.0137(5) 


0.0126 


(7) 


0.0142 (6) 


0.0008 (5) 


0.0003 (4) 


-0.0016 (5) 


Cll 


0.0148 (5) 


0.0131 


(7) 


0.0121 (5) 


0.0010(5) 


0.0004 (4) 


-0.0024 (5) 


C12 


0.0146 (5) 


0.0121 


(7) 


0.0115 (5) 


0.0012 (5) 


0.0006 (4) 


-0.0021 (5) 


C13 


0.0171 (6) 


0.0188 


(8) 


0.0143 (6) 


-0.0002 (6) 


0.0027 (5) 


-0.0002 (6) 


C14 


0.0259 (7) 


0.0240 


(9) 


0.0109 (6) 


0.0033 (7) 


0.0018 (5) 


0.0017 (6) 


C15 


0.0239 (7) 


0.0224 


(8) 


0.0122 (6) 


0.0059 (6) 


-0.0034 (5) 


-0.0011 (6) 


C16 


0.0173 (6) 


0.0162 


(7) 


0.0151 (6) 


0.0025 (6) 


-0.0021 (5) 


-0.0039 (6) 


C17 


0.0159(6) 


0.0220 


(9) 


0.0218 (7) 


0.0012 (6) 


-0.0048 (5) 


-0.0062 (6) 


C18 


0.0147 (6) 


0.0216 


(8) 


0.0255 (7) 


-0.0025 (6) 


0.0006 (5) 


-0.0049 (6) 


C19 


0.0169 (6) 


0.0167 


(7) 


0.0175 (6) 


-0.0023 (6) 


0.0038 (5) 


-0.0022 (6) 


C21 


0.0137(6) 


0.0158 


(7) 


0.0163 (6) 


0.0006 (6) 


0.0020 (4) 


-0.0006 (6) 


C22 


0.0138 (6) 


0.0144 


(7) 


0.0197 (6) 


0.0007 (6) 


0.0016(5) 


-0.0003 (6) 


C23 


0.0178 (6) 


0.0180 


(8) 


0.0198 (6) 


0.0013 (6) 


0.0033 (5) 


0.0000 (6) 


C24 


0.0186 (6) 


0.0236 


(9) 


0.0282 (7) 


0.0004 (6) 


0.0080 (5) 


-0.0007 (7) 


C25 


0.0138 (6) 


0.0261 


(9) 


0.0373 (9) 


0.0003 (6) 


0.0031 (6) 


0.0000 (7) 


C26 


0.0167 (6) 


0.0239 


(9) 


0.0293 (8) 


-0.0004 (6) 


-0.0043 (5) 


0.0018 (7) 


C27 


0.0163 (6) 


0.0163 


(8) 


0.0215 (7) 


0.0008 (6) 


-0.0004 (5) 


0.0009 (6) 


C28 


0.0237 (7) 


0.0296 


(10) 


0.0187 (7) 


0.0060 (7) 


0.0003 (5) 


0.0008 (7) 


C51 


0.0117(5) 


0.0157 


(7) 


0.0158 (6) 


-0.0001 (5) 


0.0009 (4) 


-0.0035 (5) 


C52 


0.0183 (6) 


0.0236 


(8) 


0.0165 (6) 


-0.0053 (6) 


0.0004 (5) 


-0.0009 (6) 


C53 


0.0227 (7) 


0.0336 


(10) 


0.0170 (6) 


-0.0058 (7) 


-0.0006 (5) 


-0.0054 (7) 


C54 


0.0197 (6) 


0.0270 


(9) 


0.0256 (7) 


-0.0039 (7) 


-0.0016 (5) 


-0.0110(7) 


C55 


0.0174 (6) 


0.0176 


(8) 


0.0296 (8) 


-0.0025 (6) 


0.0007 (5) 


-0.0030 (7) 


C56 


0.0127 (5) 


0.0156 


(7) 


0.0203 (6) 


0.0012 (6) 


0.0015 (5) 


-0.0012 (6) 


C57 


0.0201 (6) 


0.0212 


(8) 


0.0227 (7) 


-0.0030 (6) 


-0.0003 (5) 


0.0056 (6) 


C61 


0.0123 (5) 


0.0129 


(7) 


0.0167 (6) 


0.0017(5) 


0.0001 (4) 


0.0000 (5) 


C62 


0.0157(6) 


0.0200 


(8) 


0.0169 (6) 


0.0008 (6) 


-0.0013 (5) 


0.0001 (6) 


C63 


0.0126 (6) 


0.0255 


(9) 


0.0265 (7) 


0.0003 (6) 


-0.0011 (5) 


-0.0006 (7) 


C64 


0.0159(6) 


0.0252 


(9) 


0.0260 (7) 


0.0004 (6) 


0.0064 (5) 


-0.0039 (7) 


C65 


0.0205 (6) 


0.0260 


(9) 


0.0172 (6) 


0.0006 (7) 


0.0038 (5) 


-0.0035 (6) 
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C66 


0.0148 (6) 


0.0221 (8) 


0.0158 (6) 


0.0006 (6) 


-0.0002 (5) 


-0.0023 (6) 


Nl 


0.0140 (5) 


0.0158 (6) 


0.0109 (5) 


-0.0001 (5) 


0.0009 (4) 


-0.0016 (5) 


N2 


0.0119(5) 


0.0143 (6) 


0.0183 (5) 


0.0006 (5) 


0.0005 (4) 


-0.0024 (5) 


01 


0.0160 (4) 


0.0152 (5) 


0.0188(5) 


0.0001 (4) 


0.0024 (3) 


0.0014 (4) 


02 


0.0228 (5) 


0.0121 (5) 


0.0137(4) 


0.0018(4) 


0.0008 (4) 


0.0007 (4) 



Geometric parameters (A, °) 



CI— Nl 


1.4750 (18) 


C21— C22 


1.4720(18) 


CI— C2 


1.524 (2) 


C21— H21 


0.9300 


CI— HI A 


0.9700 


C22— C23 


1.3997 (19) 


CI— H1B 


0.9700 


C22— C27 


1.4113 (19) 


C2— C21 


1.3451 (19) 


C23— C24 


1.3916(19) 


C2— C3 


1.4956 (17) 


C23— H23 


0.9300 


C3— 01 


1.2303 (18) 


C24— C25 


1.384 (2) 


C3— C4 


1.510(2) 


C24— H24 


0.9300 


C4— C5 


1.5343 (17) 


C25— C26 


1.389 (2) 


C4— C9 


1.5598 (18) 


C25— H25 


0.9300 


C4— C7 


1.565 (2) 


C26— C27 


1.3950(19) 


C5— C51 


1.5146(19) 


C26— H26 


0.9300 


C5— C6 


1.546 (2) 


C27— C28 


1.505 (2) 


C5— H5 


0.9800 


C28— H28A 


0.9600 


C6— N2 


1.4757 (18) 


C28— H28B 


0.9600 


C6— C61 


1.5173 (18) 


C28— H28C 


0.9600 


C6— H6 


0.9800 


C51— C52 


1.3997 (19) 


C7— N2 


1.4730 (17) 


C51— C56 


1.405 (2) 


C7— C12 


1.5192(18) 


C52— C53 


1.391 (2) 


C7— C8 


1.6082 (18) 


C52— H52 


0.9300 


C8— 02 


1.4131 (17) 


C53— C54 


1.384 (3) 


C8— Nl 


1.4747(17) 


C53— H53 


0.9300 


C8— CIO 


1.5133 (18) 


C54— C55 


1.388 (2) 


C9— Nl 


1.4718(17) 


C54— H54 


0.9300 


C9— H9A 


0.9700 


C55— C56 


1.399 (2) 


C9— H9B 


0.9700 


C55— H55 


0.9300 


CIO— C19 


1.3721 (18) 


C56— C57 


1.512(2) 


CIO— Cll 


1.4073 (18) 


C57— H57A 


0.9600 


Cll— C12 


1.4082 (18) 


C57— H57B 


0.9600 


Cll— C16 


1.4083 (18) 


C57— H57C 


0.9600 


C12— C13 


1.3703 (18) 


C61— C66 


1.3921 (18) 


C13— C14 


1.4241 (19) 


C61— C62 


1.3951 (18) 


C13— H13 


0.9300 


C62— C63 


1.3940(19) 


C14— C15 


1.372 (2) 


C62— H62 


0.9300 


C14— H14 


0.9300 


C63— C64 


1.385 (2) 


C15— C16 


1.417(2) 


C63— H63 


0.9300 


C15— H15 


0.9300 


C64— C65 


1.395 (2) 


C16— C17 


1.421 (2) 


C64— H64 


0.9300 


C17— C18 


1.380 (2) 


C65— C66 


1.3910(19) 


C17— H17 


0.9300 


C65— H65 


0.9300 


C18— C19 


1.416(2) 


C66— H66 


0.9300 


CI 8— HI 8 


0.9300 


N2— H2A 


0.93 (2) 
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C19 — H19 


0.9300 


/-\ -> tti 

02 — H2 


A OO AA 

0.8200 


XT 1 P 1 PO 

Nl — CI — C2 


11/1 O f\ f 1 A\ 

114.20 (10) 


/"• | o f ' 1 /\ TT1A 

Cl8 — Cl9 — H19 


1 OA T 

120.7 


XT 1 /"^ 1 tti A 

Nl — LI — HI A 


1 AO T 

108.7 


C2 — C2 1 — C22 


100 01 /11\ 

128.81 (13) 


C • ~\ p 1 TT1A 

C2 — CI — HI A 


1 AO H 

108.7 


f ' ^\ pil tti i 

C2 — C2 1 — H2 1 


1 1 r / 
115.6 


XT 1 /"" 1 iti f) 

Nl — CI — H1B 


1 AO H 

108.7 


f ' ri^i tti i 

C22 — C2 1 — H2 1 


115.6 


p ~\ s ■> i tti n 

C2 — CI — H1B 


1 AO T 

108.7 


C23 — C22 — C27 


11AOO /1T\ 

119.23 (13) 


TT1A f 1 tti n 

HI A — CI — H1B 


1 AT 

107.6 


/"'T) riAi 

C23 — C22 — C2 1 


1A1 AO /1 

121.02 (13) 


PO 1 p o P "> 

C21 — C2 — C3 


1 1 £ o "7 / 1 0\ 

116.37 (12) 


/n/in /~i^O 

C27 — C22 — C2 1 


11AC1 /10\ 

119.51 (12) 


PO 1 /"I O f • 1 

C21 — C2 — CI 


i u on / 1 o \ 

125.87 (12) 


C24 — C23 — C22 


1 O 1 AA / 1 /IN 

121.09 (14) 


C3 — C2 — CI 


1 1 n co s 1 1\ 

117.52 (12) 


/~"^>/i r"T) xni 

C24 — C23 — H23 


1 1 A C 

119.5 


/"A i p -) P O 

Ol — C3 — C2 


10001 /i i\ 
122. 21 (13) 


Z" 1 ^^ fT^I 

C22 — C23 — H23 


1 1 A f 

119.5 


Ol — C3 — C4 


121.78 (12) 


C25 — C24 — C23 


119.56 (14) 


L2 — C3 — C4 


11/: a a / 1 o\ 

116.00 (12) 


C25 — C24 — H24 


1 OA 1 

120.2 


C3 — C4 — C5 


11/1 0*7 / 1 O \ 

114.87 (12) 


/""lO /"i/"» ^ TTO/1 

C23 — C24 — H24 


120.2 


f • -> 1~ "• A P< A 

C3 — C4 — C9 


1 A/" O /" / 1 A\ 

106.86 (10) 


L24 — C25 — C26 


1 1 A AT / 1 /I \ 

119.97 (14) 


C5 — C4 — C9 


1 1 A 1 A / 1 A\ 

119.19 (10) 


C24 — Cz5 — til 5 


1 OA A 

120.0 


PO p ,1 rin 

C3 — C4 — C7 


111 nc / 1 A\ 

111.75 (10) 


r~*^t£ t~f\c Tllf 

C26 — C25 — H25 


1 OA A 

120.0 


/-i r p h PT 

C5 — C4 — C7 


1 AO OO /1 A\ 

102.88 (10) 


C25 — C26 — C27 


101 A A f 1 A \ 

121.44 (14) 


p (\ p a pt 

C9 — C4 — C7 


1 AA OA / 1 1 \ 

100.20 (11) 


C25 — C26 — H26 


1 1 A O 

119.3 


C51 — C5 — C4 


11A n /i i\ 

119.13 (11) 


-7 /- ^ /_ yn/ 

C27 — C26 — H26 


i in i 

119.3 


/-if 1 /-if p / 

C51 — C5 — Co 


11/1 OA /I 1 \ 

114.20 (11) 


C26 — C27 — C22 


1 1 O /"T / 1 IN 

118.67 (13) 


p a / - r- p /" 

C4 — C5 — Co 


1 A1 /I A / 1 1 \ 

102.49 (11) 


s~ ^ "\ s /in p^o 

C26 — C27 — C28 


1 i a OA /10\ 

119.89 (13) 


pf 1 P c TTf 

C51 — C5 — H5 


1 A /_ T 

106.7 


C22 — C27 — C2 8 


121.42 (12) 


C4 — C5 — H5 


1 A/: H" 

106.7 


C27 — C28 — H28A 


1 AA C 

109.5 


C6 — C5 — H5 


106.7 


C27 — C28 — H28B 


109.5 


\Ti /~i / P/'l 

N2 — Co — Col 


1 1 « 01 /I 1\ 

112.81 (11) 


ttao A /"") O TTTOT1 

H2 8 A — C2 8 — H2 8B 


109.5 


XTO /"• /_ PC 

N2 — Co — C5 


1 A1 ^ C /I A \ 

103.45 (10) 


pan pin TTTOr 1 

C27 — C28 — H28C 


1 AA C 

109.5 


Col — CO — CD 


111 1 A /1 0\ 

111.10 (12) 


TJOO A POO UOO / " 

H28A — C2o — H28C 


1 AO C 

109.5 


N2 — Co — Ho 


109.8 


H28B — C28 — H28C 


109.5 


/~\ S 1 pi z' TT/- 

Col — Co — Ho 


109.8 


C52 — C51 — C56 


110 /f7 / 1 O \ 

118.67 (13) 


PC p /_ tt/; 

C5 — Co — H6 


1 AA O 

109.8 


PCO pfi f ' c 

C52 — C51 — C5 


1 OA AT / 1 ") \ 

120.07 (13) 


XTO f~~"~l p 1 o 

N2 — C7 — C12 


111 HC /I A\ 

111.75 (10) 


r^cr pri PC 

C56 — C51 — C5 


1 o 1 io n o\ 

121.18 (12) 


\Ti PT PI /I 

N2 — C7 — C4 


1 A A n / 1 A \ 

104.53 (10) 


PO PCO PC1 

C53 — C52 — C51 


101 HE { A E\ 

121.65 (15) 


rill PT P /I 

C12 — C7 — C4 


i n i/: /i t\ 

117.16 (12) 


PO pro TTCi 

C53 — C52 — H52 


1 1 A O 

119.2 


XTO i~*H r~"o 

N2 — C7 — Co 


11/: in /1 1\ 

116.49 (12) 


nfi TTri 

C5 1 — C52 — H52 


1 1 A O 

119.2 


C12 — C7 — C8 


1 AT T1 / 1 A\ 

103.71 (10) 


C54 — C53 — C52 


1 1 A CO { 1 C\ 

119.58 (15) 


c • a r^n p o 

C4 — C7 — Co 


1 AT A 1 / 1 A\ 

103.41 (10) 


C54 — C53 — H53 


1 OA O 

120.2 


/~\0 /~1 o XT 1 

02 — C8 — N 1 


1 A A AO / 1 A\ 

104.98 (10) 


P C O PC) TTO 

C52 — C53 — H53 


120.2 


p»o p o m a 

02 — C8 — CIO 


1 1 ^ c £ 1 1 0\ 

113.56 (12) 


PC5 p C /I PCC 

C53 — C54 — C55 


11A n /ic\ 

119.42 (15) 


XT 1 /" O pi A 

Nl — C8 — CIO 


1 1 f ei a /11\ 

115.24 (11) 


PC5 p C /I TTf /I 

C53 — C54 — H54 


1 OA O 

120.3 


02 — C8 — C7 


1 1 ") A / I A\ 

112.30 (10) 


PCC P C /I TTC/1 

C55 — C54 — H54 


120.3 


XT1 PO P'T 

N 1 — C8 — C7 


1 Af A/1 /I 1\ 

105.94 (11) 


PC /I PCC pr - / 

C54 — C55 — C56 


1 O 1 ~7 /" /1 

121.76 (16) 


CIO — C8 — C7 


104.74 (10) 


C54 — C55— H55 


119.1 


Nl— C9— C4 


103.36 (10) 


C56— C55— H55 


119.1 


Nl— C9— H9A 


111.1 


C55— C56— C51 


118.88 (13) 


C4— C9— H9A 


111.1 


C55— C56— C57 


118.99(14) 


Nl— C9— H9B 


111.1 


C51— C56— C57 


122.07 (13) 


C4— C9— H9B 


111.1 


C56— C57— H57A 


109.5 
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H9A — C9 — H9B 
C19— CIO— Cll 
C19— CIO— C8 
Cll— CIO— C8 
CIO— Cll— C12 
CIO— Cll— C16 
C12— Cll— C16 
C13— C12— Cll 
CI 3— CI 2— C7 
Cll— C12— C7 
C12— C13— C14 
C12— C13— H13 
C14— C13— H13 
C15— C14— C13 
C15— C14— H14 
C13— C14— H14 
C14— C15— C16 
C14— C15— H15 
C16— C15— H15 
Cll— C16— C15 
Cll— C16— C17 
C15— C16— C17 
C18— C17— C16 
C18— C17— H17 
C16— C17— H17 
C17— C18— C19 
C17— C18— H18 
C19— C18— H18 
CIO— C19— C18 
CIO— C19— H19 



109.1 

119.56(12) 

131.59(12) 

108.84(11) 

113.44(12) 

123.08 (12) 

123.47 (13) 

118.88 (12) 

131.88(12) 

109.24(11) 

118.67(13) 

120.7 

120.7 

122.37 (13) 
118.8 
118.8 

120.16(13) 

119.9 

119.9 

116.39(13) 
116.23 (13) 

127.38 (13) 
120.37 (13) 
119.8 
119.8 

122.17(13) 

118.9 

118.9 

118.53(13) 
120.7 



C56— C57— H57B 
H57A— C57— H57B 
C56— C57— H57C 
H57A— C57— H57C 
H57B— C57— H57C 
C66— C61— C62 
C66— C61— C6 
C62— C61— C6 
C63— C62— C61 
C63— C62— H62 
C61— C62— H62 
C64— C63— C62 
C64— C63— H63 
C62— C63— H63 
C63— C64— C65 
C63— C64— H64 
C65— C64— H64 
C66— C65— C64 
C66— C65— H65 
C64— C65— H65 
C65— C66— C61 
C65— C66— H66 
C61— C66— H66 
C9— Nl— C8 
C9— Nl— CI 
C8— Nl— CI 
C7— N2— C6 
C7— N2— H2A 
C6— N2— H2A 
C8— 02— H2 



109.5 
109.5 
109.5 
109.5 
109.5 

118.77 (12) 
120.88 (12) 
120.24 (12) 

120.72 (13) 
119.6 
119.6 

120.04 (13) 

120.0 

120.0 

119.74(13) 

120.1 

120.1 

120.01 (13) 

120.0 

120.0 

120.73 (13) 
119.6 
119.6 

103.62 (10) 

108.17(12) 

116.07(10) 

111.07(11) 

108.8(11) 

111.1 (11) 

109.5 



Nl— CI— C2— C21 
Nl— CI— C2— C3 
C21— C2— C3— 01 
CI— C2— C3— 01 
C21— C2— C3— C4 
CI— C2— C3— C4 
01— C3— C4— C5 
C2— C3— C4— C5 
01— C3— C4— C9 
C2— C3— C4— C9 
01— C3— C4— C7 
C2— C3— C4— C7 
C3— C4— C5— C51 
C9— C4— C5— C51 
C7— C4— C5— C51 
C3— C4— C5— C6 
C9— C4— C5— C6 
C7— C4— C5— C6 



149.63 (14) 
-24.42 (17) 
26.7 (2) 
-158.71 (13) 
-152.30(13) 
22.32 (17) 
1.50(18) 
-179.52 (11) 
136.12(13) 
-44.91 (15) 
-115.20(14) 
63.77 (14) 
72.82 (15) 
-55.89 (19) 
-165.51 (12) 
-160.01 (11) 
71.28 (15) 
-38.34 (12) 



C12— Cll— CI 6— C15 
CIO— Cll— C16— C17 
C12— Cll— C16— C17 
C14— C15— C16— Cll 
C14— C15— C16— C17 
Cll— C16— C17— C18 
C15— C16— C17— C18 
C16— C17— C18— C19 
Cll— CIO— C19— C18 
C8— CIO— CI 9— CI 8 
C17— C18— C19— CIO 
C3— C2— C21— C22 
CI— C2— C21— C22 
C2— C21— C22— C23 
C2— C21— C22— C27 
C27— C22— C23— C24 
C21— C22— C23— C24 
C22— C23— C24— C25 



2.2 (2) 
1.9(2) 

-177.20(14) 
-2.5 (2) 
176.78 (16) 
-1.6 (2) 
179.11 (16) 
-0.3 (3) 
-1.5 (2) 
177.39 (15) 
1.9(2) 
179.94(14) 
5.8 (3) 
41.3 (2) 
-144.41 (17) 
-1.9 (2) 
172.40(15) 

2.3 (3) 
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i p c P r XTO 

C5 1 — C5 — Co — JN2 


loo.7z (10) 


A PC P /_ 

C4 — C5 — Co — N2 


1H A £. /10\ 

36.46 (12) 


pel pc r~" e: p*^i 

C51 — C5 — Co — Col 


—71.98 (14) 


p a pc p/r p^:i 

C4 — C5 — Co — Co 1 


i rn / 1 a\ 

157.77 (10) 


p O p ,1 PO" XT1 

C 3 — C4 — C 7 — N 2 


1 /I A AT / 1 1 \ 

149.97 (11) 


PC P A PT XTO 

C5 — C4 — C7 — N2 


26.21 (13) 


Pn P A PO" XTO 

C9 — C4 — C7 — N2 


-97.13 (11) 


p o a r~*H no 

C3 — C4 — C7 — C12 


25.69 (15) 


C5 — C4 — C / — C12 


AO AO 0\ 

— 9o.0o (lz) 


c • i\ p a pt no 

C9 — C4 — C7 — C 1 2 


no r a /i i\ 

138.59 (11) 


/•"•<-) ni PO PO 

C 3 — C4 — C 7 — C 8 


-87.65 (12) 


C5 — C4 — C7 — C8 


1 /I O CO / 1 A\ 

148.58 (10) 


pn p/i po po 

cy — C4 — c / — Co 


/10\ 

z5.z5 (lz) 


\ti po po po 

N 2 — C 7 — C o — U2 


1 A 1 / 1 £\ 

1.91 (16) 


C 1 2 — C7 — Co — 02 


125.13 (11) 


A /"^T r~*0 PiO 

C4 — C7 — C o — U2 


in 11 /n\ 

— 112.11 (12) 


XTO /~ 1 '7 f O XT1 

JNz — C / — Co — JN 1 


1 1 c c\n { i o\ 

115.9/ (12) 


P11 P T p O XT 1 

C12 — C7 — C8 — JN 1 


10A01 /11\ 

-120.81 (11) 


C4 — C7 — Co — N 1 


1.96 (13) 


xto /"^t r~*o n a 

N 2 — C7 — C o — C 1 0 


—121.77 (12) 


po pr> piA 

C 1 2 — C / — Co — C 1 0 


1 A Z ( \ A\ 

1.45 (14) 


p a r^H po Pin 

C4 — C7 — Co — CIO 


n^ ni /11\ 

124.21 (11) 


pi O p >l t~*C\ X T 1 

C3 — C4 — C9 — N 1 


ni /i t\ 

71.24 (13) 


PC p a p (\ XT1 

C5 — C4 — C9 — N 1 


-156.48 (12) 


po p/i pn xti 

c / — C4 — cy — JN 1 


-45. Jo (1 J) 


02 — Co — C 1 0 — C 1 9 


57.4 (2) 


xt 1 /■ i o p 1 /\ p 1 a 

Nl — Co — CIO — C19 


-63.8 (2) 


C 7 — C 8 — C 1 0 — C 1 9 


-179.77 (16) 


p.o pq nn pi i 
U2 — Co — C 1 0 — C 1 1 


ni /TO /ION 

— 123.6J (13) 


xt 1 /-~ " o f ' 1 a /■ 1 -i 

N 1 — C8 — C 1 0 — C 1 1 


11C OO /10\ 

115.22 (13) 


C7 — C 8 — C 1 0 — C 1 1 


A H C / 1 C\ 

-0.75 (15) 


pin rtin pii pn 

ciy — cio — en — ci2 


1 TO Ol / 1 yl \ 

178.83 (14) 


pn nirt pi i pn 

Co — CIO — Cll — C12 


ft Tn /I OX 

—0.32 (1 /) 


C19 — CIO — Cll — Clo 


-0.4 (2) 


/"* O Z" 1 1 A pi 1 P 1 f 

Co — CIO — Cll — C16 


1 *7 A C -1 /I 1\ 

-179.54 (13) 


pi a ni i pn pn 

C1U — Cll — Clz — C13 


1 TA M / 1 A \ 

179.37 (14) 


p i /■ pi i pn pi i 
C 1 o — C 1 1 — C 1 2 — C 1 3 


A O ZO\ 

— O.z (z) 


pi a pii pn pt 

CIO — Cll — C12 — C7 


1.34 (17) 


c • i / pii pn pt 

Clo — Cll — C12 — C7 


1 T A /I C /I T\ 

-179.45 (13) 


xto po pn pii 

N 2 — C7 — C 1 2 — C 1 3 


-54.6 (2) 


c • a f~^H pn pn 

C4 — C7 — C 1 2 — C 1 3 


£L£ A ZO\ 

66.0 (2) 


p o pt pn pi i 

C8 — C7 — C12 — C13 


179.16 (16) 


XTO r^H pn pn 

IN 2 — C7 — C 1 2 — C 1 1 


124.59 (13) 


P/l pn pn P11 

C4 — C / — C 1 2 — C 1 1 


11/1 0£ /I 1\ 

— 1 14.06 (13) 


C8— C7— C12— Cll 


-1.68(15) 


Cll— C12— C13— C14 


-1.5 (2) 


C7— CI 2— CI 3— C14 


177.57 (15) 


C12— C13— C14— C15 


1.2 (2) 


C13— C14— C15— C16 


1.0 (3) 



f • ~\ "> POyl PTC PO/^ 

Cz3 — Cz4 — Cz5 — Czo 


A T /O A 

-0.7 (3) 


p o A POC < O /_ POT 

Cz4 — Cz5 — Czo — Cz7 


1 A /O \ 

-1.4 (3) 


pic po/: pot poo 

Cz5 — Czo — Cz7 — Czz 


1.7 (3) 


pic poz: pn poo 

C25 — C26 — C27 — C28 


1 tz: CT /I T\ 

-176.57 (17) 


pii poo pn po/c 

C23 — C22 — Cz7 — C2o 


A 1 ZO\ 

-0.1 (2) 


P11 POO pn /"■•-->/_ 

C2 1 — Czz — C27 — Czo 


1 H A A A /I C\ 

-174.49 (15) 


pn poo pn pio 

C23 — C22 — Cz7 — C28 


1 to 1 n / 1 

178.19 (16) 


pti poo pn poo 

C2 1 — Cz2 — C27 — Cz 8 


"5 O ZO\ 

3.8 (2) 


C • I PC P C 1 PC") 

C4 — C j — C5 1 — Cjz 


/I O / 1 OA 

o3.4o (18) 


(~ ' f PC PC 1 PCO 

C6 — C5 — C5 1 — C52 


CT AO f \ £L\ 

-57.98 (16) 


p A PC PCI pr/ 

C4 — C5 — C5 1 — C56 


i in on /u\ 

-119.80 (14) 


p /" PC PC 1 PCzT 

C6 — C5 — C5 1 — C56 


1 1 O TO / 1 A \ 

118.73 (14) 


PC£ pf 1 PCO PCO 

C56 — C51 — C52 — C53 


n o /o\ 
0.2 (2) 


PC PC1 PCO PCO 

C5 — C5 1 — C52 — C53 


\ nn nn / 1 /i \ 

177.00 (14) 


PC1 PCO PC") P C A 

C5 1 — C52 — C53 — C54 


1.3 (2) 


PCO po PC/1 PCC 

C52 — C53 — C54 — C55 


1 o /o\ 

-1.2 (2) 


PCO PC/1 PCC PC£ 

C53 — C54 — C55 — C56 


A 1 /0\ 

-0.3 (2) 


PC-1 PCC PC^ PC1 

C54 — C55 — C56 — C51 


1 o /o\ 

1.8 (2) 


P C /I P C C P C /" P C T 

C54 — C55 — C56 — C57 


1TC AC /1 A\ 

-175.45 (14) 


PCO PCI (~ ' Z {. PCC 

C52 — C51 — C56 — C55 


1 T ZO\ 

-1.7 (2) 


PC PC1 PC/ PCC 

C5 — C5 1 — C56 — C55 


1TO aci n o\ 

— 1 /8.49 (13) 


pco pel pc/ pen 

C52 — C5 1 — C56 — C57 


1TC AC / 1 1\ 

175.45 (13) 


C5 — C5 1 — C56 — C57 


1 ~i /o\ 

-1.3 (2) 


XTO f " /- p /_ 1 p r s~ 

N2 — C6 — C61 — C66 


OO A ZO\ 

33.4 (2) 


pc p/ p/;i p// 
C5 — C6 — C6 1 — C66 


OO /1 T\ 

— 82. zo (1 /) 


XTO P /" P /" 1 P /"O 

N2 — C6 — C61 — C62 


1CA /"O /1 /1\ 

-150.62 (14) 


PC P/" p / I P/"0 

C5 — C6 — C61 — C62 


A") T /I / 1 

93.74 (16) 


p z' /" P/T1 P/TO /" < /_ "> 

C66 — C61 — C62 — C63 


A ~i ZO\ 

0.3 (2) 


p/: p/;i p/;o p/;o 
C6 — C61 — C62 — C63 


nc 7c / 1 c\ 
—1 /5. /5 (15) 


P 1 P /"O P 1 P /" A 

C61 — C62 — C63 — C64 


-0.2 (3) 


p /_ --> P/TO p y- /] P/TC 

C62 — C63 — C64 — C65 


0.1 (3) 


pz:o p^/i p^c p^^ 

C63 — C64 — C65 — C66 


A 1 /O \ 

-0.1 (3) 


p£/i p/;c p/^/; p/;i 
C64 — C65 — C66 — C6 1 


n o /o\ 
0.3 (3) 


P/'O P/"1 f ^ /~ / P/"C 

C62 — C61 — C66 — C65 


-0.4 (2) 


C6 — C6 1 — C66 — C65 


1TC £L £ /1C\ 

175.66 (15) 


p /i pn xt i po 

C4 — C9 — N 1 — C8 


in 10 /10\ 

48.13 (13) 


p /l PA XT 1 P1 

C4 — C9 — N 1 — C 1 


TC £. A / 1 0\ 

—75.60 (12) 


/~\0 p O XT 1 PA 

02 — C8 — N 1 — C9 


OO /1A/10\ 

88.49 (12) 


pi A PO XT1 f ' n 

C10 — C8 — N 1 — C9 


1 /I C O 1 / 1 o\ 

-145.81 (12) 


PT PO XT 1 pn 

C7 — C8 — N 1 — C9 


on co /io\ 

-30.52 (13) 


p, -) PO XT1 p 1 

U2 — C8 — N 1 — CI 


1CO 1 A / I 1\ 

—153.10 (11) 


pi A PO XT1 p 1 

C10 — C8 — Nl — CI 


OT A 1 / 1 zC\ 

-27.41 (16) 


PT PO XT 1 P1 

C7 — C 8 — N 1 — C 1 


OT OO /10\ 

87.88 (13) 


po pi xti pn 
C2 — C 1 — IN 1 — C9 


CO AC /1/1\ 

52.05 (14) 


C2— CI— Nl— C8 


-63.82 (15) 


CI 2— C7— N2— C6 


124.29 (12) 


C4— C7— N2— C6 


-3.38 (14) 


C8— C7— N2— C6 


-116.76(13) 


C61— C6— N2— C7 


-140.82(12) 
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CIO— Cll— C16— C15 


-178.67 (14) 


C5— C6— N2— C7 




-20.68 (14) 


Hydrogen-bond geometry (A, °) 


D—R-A 


D—R 


R-A 


D-A 


D—R-A 


02— H2-01' 


0.82 


2.02 


2.7828 (15) 


155 


CI— HL4 02" 


0.97 


2.46 


3.3040 (16) 


145 


C57— H575-01 


0.96 


2.59 


3.3859 (18) 


141 


N2— HZ4-02 


0.92 (2) 


2.27 (2) 


2.8016(18) 


117 (2) 



Symmetry codes: (i)x,y-\,z; (ii) -x, y+l/2, -z+1/2. 



Acta Cryst. (2012). E68, o3375 



sup-1 1 



